The role of potassium in the regulation of adenosine production by ATP-diphosphohydrolase on the endothelial cell membrane.
Endothelial cells have ectonucleotidases that catabolize extracellular nucleotides and are sensitive to the presence of cations. Our aim was to determine whether the metabolism of extracellular nucleotides is influenced by exposure of endothelial cells to high potassium relevant to human pathophysiology. Human umbilical vein endothelial cells were incubated with 25 mM potassium and without potassium. The metabolism of radioactive substrates was measured and activities were 7.0+/-1.3 and 12.2+/-1.4 microM P/h/mg of protein with and without potassium. Also incubation with membrane pellet from endothelial cells was used, this assay showed 15.5+/-1.9 and 20.9+/-0.7 microM P/ h/mg of protein with and without potassium, respectively. HPLC analysis of supernatant showed that AMP production was lower in the presence of 25 mM potassium. Analysis of different potassium levels showed that a progressive reduction occurred above 10 mM potassium. We conclude those potassium levels above 10 mM, which can be found in ischemia, inhibit the catabolism of extracellular adenine nucleotides by the ectonucleotidases of endothelial cells and may thus modify the pathophysiology of ischemia-reperfusion injury.